intracranial aneurysms [1] [2] [3] . Due to their deep location and intricate relationships with the brain stem and surrounding structures, the surgical treatment of aneurysms of this region is complex and sometimes associated with high morbidity rates 4 . Moreover transarterial embolization (TAE) with the preservation of the parent artery is often difficult because large sessile aneurysms are not unusual in this area 5, 6 . On the other hand, as the incidence of unruptured aneurysms has increased with the introduction of magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA), the strategy for managing these lesions has become very important 5 .
In these cases, the choice of available treatments including surgical intervention, endovascular techniques and conservative management is still a matter of discussion. Treatment strategy may depend on the type of aneurysms and their presentation. The authors retrospectively summarized the clinical characteristics and outcomes of 12 patients with aneurysms of the PCA. The purpose of this study is to clarify the best way to treat PCA aneurysms.
Patients and Methods
We retrospectively reviewed our experience with 12 consecutive PCA aneurysms managed from 1990 to 2001 at Nagoya University Hospital and affiliated hospitals. Table 1 shows a
Summary
The authors carried out a retrospective review of the records of 12 patients with aneurysms of the posterior cerebral artery (PCA). Four were asymptomatic, 1 presented with a mass effect, and 7 with a subarachnoid haemorrhage (SAH). Of the 7 ruptured aneurysms, 3 were embolized and 2 were clipped. However, 2 patients died from rebleeding before any treatment. Of the 5 unruptured aneurysms, 1 was embolized with coils but the remaining 4 have been conservatively observed. No aneurysms have ruptured during the follow-up period, and 3 have thrombosed spontaneously. According to our results, the PCA aneurysms should be treated aggressively in the early phase. Although the preservation of the anatomical integrity of the PCA should naturally be one of the prime objectives,
Introduction
Aneurysms of the posterior cerebral artery (PCA) are relatively rare compared with those in other locations in intracranial circulation. Some reports have indicated that the incidence of PCA aneurysms is approximately 1% of all Treatment Strategy for Aneurysms of the Posterior Cerebral Artery summary of all patients including 5 males and 7 females, ranging in age from 31 to 74 (mean 53). Initial presentations were subarachnoid haemorrhage (SAH) in 7 patients, mass effect in 1, and none in 4. Of the patients with SAH, 3 were Hunt and Hess grade I, 2 were grade II, and 2 were grade III 7. The size of the 12 aneurysms was small (< 12 mm) in 3, large (12-15 mm) in 8, and giant (> 25 mm) in 1. The configuration was saccular in 4, thrombosed in 6 and fusiform in 2. Mycotic peripheral aneurysms are not included in this study because their management strategy is completely different from that of the others 8, 9 .
The classification of the PCA segment followed that of that of Yasagil 4,10 ; P1 portion extends from the bifurcation of the basilar artery to the point where it joins the posterior communicating artery (P com A); P2 extends from the junction with the P com A to the origin of the anterior temporal artery; P3 extends from the origin of the anterior temporal artery to the bifurcation of the calcarine and parietooccipital arteries; and P4 consists of branches distal to P3. We excluded basilar tip-P1 junction aneurysms. Consequently, 4 aneurysms were located on the P1-P2 junction, 3 on the P2 and 5 on the P2-P3.
Results
According to the Glasgow Outcome Scale, the outcome was excellent in 7 patients, good in 2, and 3 patients died. All 3 deaths involved patients with ruptured aneurysms, 2 of whom died from the rerupture of aneurysms while waiting for the embolization, and the remaining one from a pulmonary embolism after clipping.
Ruptured Cases
Five of 7 patients underwent radical treatment including direct surgery in 2 and TAE in 3. Both aneurysms of the patients undergoing surgery were successfully clipped. Endosaccular packing with Guglielmi detachable coils (GDCs) was performed in 1 case and the PCA as well as aneurysms were endovascularly trapped in the other 2 (figure 1), both of whom developed transient neurological deficits after the treatment but recovered within several days. All but one of these 5 patients obtained favorable outcomes; one died from a pulmonary embolism occurred postoperatively.
Two patients, one with a dissecting aneurysm (case 3) and the other with a giant serpentine aneurysm (case 7) were not radically treated. Both patients died from rerupture, one at 16 days (case 3) after the initial bleeding, and the other (case 7) 10 years later.
Unruptured Cases
One patient underwent TAE and 4 were conservatively treated. One (case 8) presented with left hemiparesis due to the mass effect of a large P2-P3 aneurysm that was initially packed with coils but had regrown 2 years later. Finally, the PCA was trapped with coils.
Four aneurysms not receiving radical treatment included 3 large thrombosed aneurysms and 1 small saccular aneurysm. The reasons for the lack of radical treatment were the patient's refusal in 3 cases and spontaneous resolution in 1 (case 10). Spontaneous resolution was observed in 3 aneurysms, all of which were large and thrombosed. In particular, one patient (case 10) presented with a large dissecting aneurysm at P1-P2 portion, which the second angiogram 2 weeks after onset showed to be shrinking. A follow-up angiogram a year later revealed that the parent artery as well as the aneurysm was completely thrombosed without neurological deficits (figure 2). These 4 aneurysms had been uneventful at the time of inquiry.
Discussion
Aneurysms of the PCA present some clinical and surgical characteristics distinguishing them from other cerebral aneurysms. The average age of patients is 10 to 20 years younger than for other cerebral aneurysms 1 , the incidence of patients with PCA aneurysm under 20 being 18.0% versus 1.6-2.0% for other sites 11, 12 . Although our series included a 31-year-old female, the mean age was higher than the average in previous reports. The most common clinical presentation of these aneurysms was SAH, however, symptoms caused by a mass effect (especially visual disturbances including a homonymous hemianopsia and oculomotor palsy) were also frequently encountered 6, 13 . Some authors have stated that PCA aneurysms tend to be larger than other aneurysms 3 . Ferrante et Al 14 reported that in comparison to those localized elsewhere, PCA aneurysms are more frequently large, more often present with symptoms caused by a mass effect, and appear at an earlier age.
Terasaka et Al 15 reported an overall morbidity and mortality rate of 35.7% and found it noteworthy that direct surgical treatment of these aneurysms may be more morbid than those of the anterior circulation. This is because of their deep location and the difficulty of perforating artery identification 16 . However, most ruptured cases following conservative treatment have a very poor prognosis because of the likelihood of rerupture, primary damage, and vasospasm such as occurred in 2 patients with fetal rerupture in our series. Therefore, direct or endovascular treatment in an early phase after onset should be recommended for patients with ruptured aneurysms to prevent catastrophic rebleeding and vasospasm.
Selective complete exclusion from the cerebral circulation, using either surgical or endovascular techniques, is the optimal treatment for intracranial aneurysms. With smaller saccular aneurysms, it is possible to spare the PCA, its branching arteries, and their perforators without great difficulty 3 . However, some aneurysms may be difficult to treat with traditional surgical techniques or by placement of intra-aneurysmal coils because of their location, size, and morphology, e.g., fusiform or dissecting aneurysms 5, 17 . Pia and Fontana reported 40 cases of PCA aneurysms, 8 of which were fusiform or giant 6. All of these aneurysms were treated with parent vessel occlusion.
It is impossible to ignore the potential danger of ischemic complications, since those related to occlusive therapy occur in about 20% of cases 18. In our series, 2 of 3 patients treated with PCA occlusion showed transient neurological deficits. However, some authors have mentioned that infarction is a complication rarely seen after occlusion of the parent vessel because of the good collateral supply of the PCA 13. It is actually impossible to predict accurately whether a patient can tolerate abrupt occlusion of the PCA 19. Moreover, a bypass to the PCA (whether with a superficial temporal artery or with a vein graft) is not an easy operation and requires a fair amount of temporal lobe retraction as well as a prolonged occlusion time 3, 6 . Given the terrible natural history of ruptured aneurysms of the PCA and the surprising ability of the brain to tolerate vessel occlusion 20, 21, PCA occlusion without vascular reconstruction should be considered for acute ruptured aneurysms, which were thought to be impossible to treat with preservation of the parent artery.
Four unruptured aneurysms were conservatively treated in our series. In 3 of them, intrasaccular spontaneous thrombosis developed and 2 aneurysms completely disappeared without any new neurological symptoms.
Spontaneous intra-aneurysmal thrombosis is a well-documented phenomenon that has been noted in approximately 50% of giant aneurysms [22] [23] [24] . Pozzati et Al reported that the incidence of total thrombosis in giant aneurysms is between 13% and 20% 25. Such a high incidence of thrombosis formation is related to the ratio between aneurysmal volume and aneurysmal neck size 26 . Additionally, there is a directly proportional relationship between the small diameter of feeding vessels and intraaneurysmal thrombosis 27 . Situations occur in which the PCA is smaller in diameter than the other intracranial main trunks, and the aneurysms are larger in size. Therefore, PCA aneurysms are likely to be spontaneously thrombosed.
In our experience, conservative therapy is one of the treatment options when expecting spontaneous thrombosis for incidental PCA aneurysms. However, a completely thrombosed giant aneurysm has a potential for recanalization and should be considered an unstable lesion 28, 29 . Longer-term follow-up might be necessary to observe the spontaneous recanalization of completely thrombosed aneurysms as well as coiled ones 25 .
Conclusions
In our experience, ruptured PCA aneurysms should be aggressively treated early because of their poor prognosis. Although saccular packing with coils is the preferred method, trapping of the parent artery together with the aneurysm may often be needed to obtain a complete cure in some fuisform or wide-neck aneurysms if the patient can tolerate occlusion of the PCA.
On the other hand, as far as incidental cases are concerned, conservative therapy is one of the treatment options when expecting spontaneous thrombosis if surgical or endovascular treatment would be difficult.
